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Introducton
A recent National Institutes of Health
consensus development conference empha-
sizedtheneedforepidemiologicresearchon
the distnbution and etiology of obesity in
minority and lower socioeconomic popula-
tions.' 2 Obesity, or excess adiposity, is a
major health problem in the United States,
with over 34 million overweight adults
(25.7%) defined as at least 20% over their
desirable weight.3 Among Black women,
the prevalence is much higher, with 43.8%
overweight and 19.3% severely overweight
(at least 40%o over their desirable weight).3
Considering that Black women have twice
the overweight prevalence of White
women, it is not surprising that Black-
White comparisons of US mortality rates
and morbidity prevalence suggest an excess
of obesity-related health outcomes among
Black women.4 This excess calls for more
extensive investigations of potential envi-
ronmental and behavioral risk factors of
obesity in this group.
Socioeconomic status (SES) is an im-
portant correlate of obesity level in US
populations.5-9 Body mass index (BMI)
level, skinfold measurements, and over-
weight prevalence in Black women have
consistent inverse relationships to SES in-
dicators, including educational level, pov-
erty status, and income level.710Aweaker
positive relationship between SES and
BMI has been observed in Black men.8-1'
SES probably reflects broad environmen-
tal exposures as well as specific behavior
patterns. The association of low SES
with increased use of alcohol and ciga-
rette smoking,12,'3 increased unemploy-
ment,13 and a higher caloric intakel4 has
been observed in the economicaLly het-
erogeneous adult Black population of Pitt
County, NC. Literature reviews suggest
inverse relationships of both cigarette
smoking and alcohol use with obesity in
men and women.415,16 Although obesity
is assumed to be a consequence of the
chronic imbalance between energy in-
take and expenditure,17 a review of obe-
sity in Black women suggested that ex-
cess obesity may not be related to excess
caloric intake.4 This study provides an
opportunity to further examine the rela-
tionship of these health behaviors to
BMI, a surrogate measure ofobesity, and
to examine whether the association of
SES with BMI can be explained by these
life-style behaviors.
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The overall purpose of the Pitt
County Study is to determine psychoso-
cial and dietary risk factors for elevated
blood pressure in an eastem North Caro-
lina population ofyoung and early-middle-
aged Black adults. In 1988, a stratified ran-
dom sample of all dwellings within Pitt
County (33% Black, 66% White) was used
to select a community probability sample
of 25- to 50-year-old Black adults. Selec-
tion of the probability sample has been
described elsewhere.12 Among the 2225
age-eligible Black residents, interviews
were obtained throughout the year in the
homes of 1784 (80%o) adults.
After the respondents removed shoes
and heavy clothing, trained interviewers
obtained measurements of weight (in
pounds) with a Healthometer portable
scale and height (to the nearest inch) with
a vertical ruler. BMI was computed as
weight in kilograms divided by a squared
term of height in meters. Three BMI cat-
egories were created using the 1983 Met-
ropolitan Life Insurance Company rela-
tive weight tables2,10,'8,19 as a standard.
There were no reliability assessments of
height and weight measurements.
A standardized questionnaire was
completed by each participant during the
interview and included questions on
health habits, education, occupation, and
food frequency. Detailed descriptions of
questionnaire components are provided
elsewhere.12-14,20 The food frequency
component2l was modified to reflect re-
gional food practices and was adminis-
tered as part of the interview to obtain
estimates of daily intakes of nutrients and
total calories (an indicator of energy in-
take).'4 Alcohol consumption was divided
into four categories, ranging from absten-
tion to seven or more drinks per week.12
Other health habits included current cig-
arette smoking and physical activity.
Strenuous physical activity (a general in-
dicator of energy expenditure) was based
on self-reports of sweat-producing work
or exercise lasting for 20 minutes or more,
at least three times a week.20=22 Partici-
pants were defined as married if they re-
ported either being married or living with
a companion. Individuals who had previ-
ously worked but were not working at the
time of the interview were characterized
as currently unemployed; currently em-
ployed persons, homemakers, students,
and individuals who had never worked
were characterized as "other." An SES
index combining education and occupa-
tional status was developed.13,'4 The low
SES category included unskilled workers
who had a high school education or less
and semiskilled workers who had not
completed high school. The intermediate
SES category included unskilled workers
who had education beyond the high school
level, semiskilled workers who had at
least completed high school, and partici-
pantswho had not finished high school but
reported skilled craftsman or white-collar
occupations. High SES classified those
who had a high school education or
greater and reported skilled craftsman or
white-collar occupations.
Individuals missingvalues for height,
weight, relevant health behaviors, or SES
were not included in the final analyses,
resulting in a total of 1663 (93%) individ-
ualswith complete data. All analyseswere
sex specific and weighted to take into ac-
count the sampling strategy aswell as non-
response. Sex-specific distributions of
categories of BMI, sociodemographic
characteristics, and health behaviorswere
obtained to describe the study population.
Age-adjusted mean BMI and the differ-
ence in mean BMI level between catego-
ries of each potential correlate were ob-
tained with age-adjusted linear regression
techniques. The 95% confidence interval
for each difference was computed using
standard errors obtained with SUR-
REGR.23 Multivariable linear regression
techniques with BMI as the dependent
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variable were used to assess correlates of
BMI. Product terms combining smoking
status and specific levels of alcohol con-
sumption were added to the multivariable
model to assess whether there was an in-
teractive effect of alcohol and tobacco use
on BMI level.16 In a separate analysis, a
product term combining exercise level
and caloric intake was added to exanine
whether the relation of energy intake to
BMI level varied with level of energy ex-
penditure.
Resus
The sample included 633 Black men
and 1030 Black women. BMI levels ranged
firm 15.7 to 58.7 kg/rn2 (mean = 29.4) in
women and from 16.99 to 46.3 kg/M2
(mean = 26.3) in men. Figure 1 demon-
strates that age-specific BMI levels in the
Pitt CountyBlackpopulationwere higher at
selected percentfles than those of Blacks in
the Second National Health and Nutrition
Examination Survey (NHANES II).3
In all, 24.1% ofwomen and 25.7% of
men were classified in the 120%o through
139% overweight category (Table 1). In
comparison to 10.4% of men, an addi-
tional 33.3% of women were 140% or
more overweight. Over 70% of the study
population was under age 40. Men were
more likely thanwomen to be married and
less likely to be currently unemployed. A
greater proportion of women reported
sedentary activity than men, while the
proportion ofwomen consuming less than
1500 calories per day was much higher
than in men. In comparison to men, more
women were nonsmokers and alcohol ab-
stainers.
Mean BMI increased with age, espe-
cially in Black women (Table 2). Age-
adjusted sex-specific associations of each
correlate with BMI level were then exam-
ined (Table 2). Married individuals were
heavier, especially among men. The mean
BMI for low SES women was 1.5 kg/m2
higher than for high SES women; how-
ever, BMI did not vary with SES level
among men. Indicators of energy intake
and energy expenditure were not associ-
ated with BMI level in women and men.
Smokers had lower age-adjusted BMI
levels than nonsmokers among both men
and women. Women who consumed al-
cohol were 2 to 3 kg/m2 lighter than
women who abstained, but there was no
gradient with amount of drinks per week.
However, among men, there was a mono-
tonic decrease in BMI across the alcohol
categories.
Multivariable linear regression mod-
els were used to initially assess the asso-
ciation of sociodemographic variables to
BMI level (Table 3, Model 1). Among
women, age and low SES were the only
independent sociodemographic correlates
of BMI in this model. Marital status was
the only independent sociodemographic
correlate of BMI among men. The addi-
tion of health behaviors to these models
(Model 2) did not account for the socio-
demographic predictors identified in
Model 1. Smoking and alcohol consump-
tion were independent, negative corre-
lates of BMI level among women, while
only smoking behavior was an indepen-
dent, negative correlate of BMI level in
men. Similar results were obtained in
separate models after using a continuous
alcohol term and after substituting either
the occupation or education component
for the SES variable. Furthermore, there
was no interaction of either smoking and
alcohol consumption or physical activity
and total caloric intake with BMI level in
themultivariablemodelscontainingsocio-
demographic factors and health behav-
iors.
Diswcusion
The slightly higher BMI levels in the
Pitt County population relative to
NHANES I13 could reflect a secular in-
crease in levels since the 1976 to 1980 na-
tional survey. Secular changes in this di-
rection have been descnbed for young
Black women between 1960 and 1980.23
Altematively, these data may reflect geo-
graphic differences in BMI, with more
prevalent obesity and higher weight levels
in the southeastern United States than in
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other regions of the country.25'26 Geo-
ISis~~~~ graphic differences in obesity prevalence
.........R.IUN would be consistent with regional differ-
ences in hypertension and hypertension-
......____ _____ _____ _____ _____ ____related mortality.27,28
...................................... .The distributions of BMI, SES, and
_'e1M`_'Wg ~~~~~~health behaviors, as well as the relation of
SAsociodemographic and behavioral factors
~~~~~~~~~~ ~~~~~~~~with BMI, differed between men and
women in this economically heteroge-
$0A IA042* aii 0.8 4B t* ~~neous sample of Black adults. Age was
..'.............................more strongly associated with BMI for
~.................U.2 ......****** women than for men. Childbearing may
.....05 Z1 account for some of this difference in ef-
Rh. .... ~~~~~~~~~~~~fect,since European studies suggest that
some ofth weigt gained during preg-
nancy maybe retained.29-30 The enhanced
30* 1) 013.0 ma ~~~~~~association between age and BMI in
30* 0)4.819 RI ~~~~~4?. ~~ women may reflect a cumulative imnpact of
303 ~~.. ~~ .~...... pregnancies...31 Information on reproduc-
~~~~~~tive history was not available to examine
MO.03.~~~~~7 ~OA BA .01~~~~this possibility.
Low SES was related to higher BMI
...~~~........ ~~~levels in women but not in men. These
~~~~.. . .~~~~ relationships are consistent with those ob-
............~~~~~ served for surrogate measures of obesitya ~~~~ BA -4A 1$~~~~~~~ m national surveys3,7.8,10 and other cross-Ri 0* 1*~~~~~~~1A ~~~ sectional surveys of Black populations.9
~~~~~~~~Married men, but not women, were
~~~~~ ¶ ~~~~~~heavier than those who were unmarried.210 2~~~I3.1$ 10 255 1 ~~A predominantly White adult study re-
~~~~~~ ~ .., ~~~~~~~~ported a statistically significant and some-
<1 14 .......m. what curvilinear relationship between14 ~ ~ 2) 41, ii) RI IV.~~~-~~-1* ~4± marital status and BMI in both men and304.2.2.~~~~ 316 14 ~~~~ women, such that the lowest and highest
BMI quintiles were less likely to be mar-
~~~.. ~ried.32 Women at higher SES levels may
be disproportionately more likely to be
concerned with thinness and diet,6 while
there may be less social pressure for men
Car.W N.'' to conformn to an ideal body image. Fur-~~~ouI~~~~~~iiIamsb~~~~~~~~~~~~u~....... ...uRUI~M thermnore, in theNHANES Ifollow-upco-FRC@qNiV MC~~~~~~~~~~ 195 ~~~hort, the women at greatest risk of weight
..................gain were those with low family income
~~~and less than a college education and those
Modl 1 IWO~~~~ 2...~~.1j entering marriage.33
roial,more adverse health be-
haviors, cigarette and alcohol use, were
..................nega..tively correlated with BMI in this
..........7.4 034 42 i*W o studypopulationandinothers.16Thefind-
.12 060.63 ~-* .s -osa ~ ig that cigarette smokers had signifi-16.......7..0.0 O 41 .4cantly lower BMI levels than nonsmokers0.67 AS 0.13 4.6867 *A2 Alis consistent with NHANES II data in
which both male and female cigarette
-134w -~~~~u~ ~~s smokers were leaner than nonsmokers.34
-IM.61* 0.17 .12 ~~~Several studies have reported a stronger-2.68 .15' -0.68 43 in~~verse relation of alcohol with BMI level1.65 1j~~~~~ ~ ~ in women than men.35-37 Differences be-
tween men and women in the relation of
~~tae~~~~~+ m ~ ~ .......+ alcohol intake to BMI level mgtb x
~~ + 4 + 3d~~~~~~~J~~k plained, ~~~~~inpart, by the decreased metalb-olism and gasti oxidation of ethanol in
women.34
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As in several surveys,4.34,3940 the
present results demonstrated that on a
population basis, excess body weight was
not necessarily associated with higher ca-
loric intake. A major problem of cross-
sectional studies is that self-reported di-
etary intake may not reflect long-term
dietary patterns or take into account indi-
viduals on weight-reduction diets. In the
present study population, 8% of all men
reported that they were currently dieting,
regardless ofoverweight status; however,
reports of dieting increased with over-
weight status among women (8%, 10%,
and 17% in the < 120%o, 120% through
139%, and 2 140% overweight catego-
ries, respectively). Multivariable linear re-
gression results were similar after control-
ling for current dieting.
Although over 60%o of women and
40% of men reported a sedentary life-
style, sedentary behavior was also not re-
lated to BMI level in the Pitt County pop-
ulation. These results are not consistent
with some studies that have observed an
inverse relationship between physical ac-
tivity and obesity level, especially in
men.35,39,41 The difference in results may
be due to methodologic factors (e.g., the
measurement and definition of physical
activity, seasonal variations in sweat-pro-
ducing activities, the sampling strategy,
and criteria for inclusion in the study).
Furthermore, cross-sectional surveys of-
ten do not measure long-term physical ac-
tivity patterns and are unable to determine
the temporal relationship of current phys-
ical activity with obesity level.
The results of this study confirm the
empirical evidence that obesity is a prev-
alent problem among low SES popula-
tions and Blackwomen. Low SESwas an
important correlate of high BMI in Black
women, but elevated levels could not be
explained by adverse health behaviors
such as high caloric intake and sedentary
activity. Furthermore, only a very small
proportion of the variability in BMI in
thispopulationcouldbeattributedtosocio-
demographic characteristics, smoking,
alcohol use, and energy intake and ex-
penditure. There is a need to quantify
more precisely the effects of energy in-
take and expenditure on obesity levels in
populations, to determine the temporal
relationship between these life-style fac-
tors and the risk of developing obesity,
and to identify and clarify the roles of
genetic and other environmental factors
(both behavioral and psychosocial) as
risk factors, especially in low socioeco-
nomic and minority subgroups. Such re-
search must be conducted before effec-
June 1992, Vol. 82, No. 6
tive public health interventions can be
designed that target the special situation
of low-income individuals, particularly
women. [1
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